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An RF microphotonic receiver has been developed at Ka-band. The receiver consists of a 
lithium niobate micro-disk that enables RF-optical coupling to occur. The modulated optical 
signal (~ 200 THz) is detected by the high-speed photonic signal processing electronics. 
When compared with an electronic approach, the microphotonic receiver technology offers 
10 times smaller volume, smaller weight, and smaller power consumption; greater 
sensitivity; and optical isolation for use in extreme environments. The status of the 
technology development will be summarized, and the potential application of the receiver to 
NASA space communications systems will be described. 
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Vision for Space Exploration 
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Purpose of this Effort : 
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Background Information (continued) : 
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Schematic diagram of the RF microphotonic receiver components . 
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Comparison of basic concept for RF receiver 
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RF microphotonic set-up showing the components . 
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Microstripline 


Source: USC 
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Operational Characteristics : 
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Operational Characteristics (continued): 
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Operational Characteristics (continued) : 
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Bit error rate as a function of received RF power . 
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Eve diagrams for different data rates . 
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Potential Applications for Planetary Exploration. 
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Summary (continued 






Antenna. Microwave and Optical Systems Branch 

Glenn Research Center at Lewis Field 



CO 

<D 

O 

CD 

£ 

CD 

cr 


> 

_c 

> 


0 

0 

0 

■* 

_J 

"O 

_i 

c~ 


0 


0 

”3 

N 

■ 

“3 

-O 

LL 

1 

C 

LL 

0 

N 

< 

'0 

0 

< 

i 

C 

-o 

0 

TD 

*0 

c 

O 

C 

0 

0 

X 

0 

0 

p. 



O 

c 

0 


c 

0 

X 

x: 

o 

c 

o 


O 

0 

O 

c 

< 

o 

O 

< 

0^. 

d 

< 

d 

o o 
Oo 

0 

i— 

dp 

lT 

0 

.CM 

<p 


o 

0 


0 

L_ 

0 
1 — 

0 
> 

‘0 
O 

0 
i_ 

0 
> 

0 

1 

i_ 

0 

0 
E 

— 0 

E ^ 
ti 

O 0 
’c — 1 
O 0 

i| 

o 4= 
I- o 
P (D 

^ LU 


o 

o 

CsJ^ 

r- 

CO 

co 


uTO 

CD O 

>cm 

0 O 

o° 

0 g 

1- CO 

0 - 

> ^ 

o 0 
.9 ts 

E® 
£ S3 


0 


0 

O 

£ 

0 

> 

0 

<; 

E 

E 

0 


o 

o 

LO 


c 

o 


o 
-*-> 

0 . 

0 p 
-5 p 
O LU 

E._- 

P 


&< 

O TD 

0 


oE 
45 m" 

c tj- 

0 - 

C 0 

OP 

o-c 

o 2 

8 p 

o 0 

• e lu 

.9.2 

O 0 
Q.CO 
2"o 

-2o 

^co 


0 in 
3^ 

o «>“ 

e-e 

.9 2 
•+-> -*-> 
0.0 
O 0 

O LU 

o 

u -t— i 
0 0 

0 CO 

. 9-6 

c = 
o o 

Q_> 

O 0 

b- 1 
■ — • 

E“i 

9^ 

fl 


CO 

h- 

csi 

^ - 
0 CO 

~o ^ 

2 0 
9 9 

'«='! 
O o 

JO 0 

zm 

— 1 0 

O TO 

geo 

1 

0^ 

13 o 
-|co 


Og 

CL— 1 

o ■ 


0 LL 

£< 

U--C 

ro 

I- 0 
0*0 
> 03 

°N 

S.E 

.52 0 
E o 
0 X 
c 

0-s 


0 
•<— > 

0 


o 
•+— 1 

0 


TD 

U) 

O O O 

^ E£i 


=5 CM 

"O o 


-O 

c 

0 

0 

-o 

0 

N 


0 

0 

0 

O 


0 «— - 
>LO 

•mO 


0 

O 

0 


o 

CM 


vc 00 
0CM 

■■o? 

Ofl) 

E* 

o-| 

II 

_j o 
_ 0 

giu 

0 

o 45 

Ll CO 

OC -g 
V'o 

TD 

O > 

E 0 

O— 1 


0^ 

co < 


i 

c 

0 

0 

0 

o 

X 

'E 

0 


0 

> 

'0 

O 

0 


X 

0 

-Og 

x: 

it; CM 

0 oo 

0 . 

.9 S 
c „ 
OH- 

£ 
v/ LU 
0lU 

"O y 

2 

o > 

13 

00 ■ 

0"> 
JO LL 

z< 

— 1 TD 
N C 
X 0 
C Djz 

CO 0 



Antenna. Microwave and Optical Systems Branch 

Glenn Research Center at Lewis Field 


E 

cc 

O) TD 


d) 

O 

CD 


.c 

-t— ' 

0. 

5 


13 

Q_ 

> 

CD 



E 

O 

CD 


o 

O 

_l 


O 


TD 


< 
c n 
< 
z 

O 

CD 

h- 

co 

C 

CD 

CO 

0 

o 

it= 

O 


c 

CD 


CD 

o 


O 

£ 

- 4 —' 

CD 

CD 

0 

‘o 

> 

O 

75 

v_ 

_Q 

‘c 


CL 

"O 

ZJ 

■ 

0 

CD 

F 

L_ 

c 

■a 

E 

Q 

o 

> 

o 

■ ■ 
CO 

0 

L_ 

O 


_o 

Q_ 

■o 

c 

CD 

'c 

n 

E 


o 

CD 

CD 

E 

Q_ 


CD 

E 

CL 

c 

T3 

O 

CO 

o 

i 

_0 

w 

O 

o 

CD 

'o 

■ 

TO 

E 

!_ 

O 

O 

c 

o 

< 

0 

o 

0 

Cl 

CL 

_c 

c n 

• 


• 




t 


Antenna, Microwave and Optical Systems Branch 

Glenn Research Center at Lewis Field 


